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FIG. 3 
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INK FEEDING METHOD AND INK FEEDING 
APPARATUS FOR A PRINTING MACHINE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to an ink feeding method and 
ink feeding apparatus for a printing machine, for controlling 
an ink feeding rate by measuring color density of prints 
produced. 

[0003] 2. Description of the Related Art 

[0004] Such a printing machine has an ink feeding appa 
ratus for adjusting the rate of feeding ink to ink rollers. The 
ink feeding apparatus includes a plurality of ink keys 
juxta-posed in a direction perpendicular to a direction in 
Which printing paper is transported in time of printing. The 
rate of feeding ink to the ink rollers is adjusted by varying 
the opening degree of each ink key. In this Way, the rate of 
feeding ink ultimately to a printing plate is adjusted. 

[0005] The printing plate has areas called detecting 
patches or control strips formed in positions corresponding 
to the respective ink keys. The color density of the detecting 
patches actually printed on the printing paper is measured 
With a densitometer to adjust the opening degree of each ink 
key. 

[0006] When printing With such a printing machine, the 
color density of prints may not agree With a predetermined 
value immediately after start of a printing operation even 
though the ink keys in the ink feeding apparatus have a 
proper opening degree. In such a case, When the color 
density of prints is measured and the ink feeding rate is 
automatically controlled, the opening degree of the ink keys, 
even though proper, is further adjusted in an opening direc 
tion. 

[0007] Since numerous ink rollers are used in such a 
printing machine, a predetermined time is taken until an 
adjustment of the opening degree of each ink key is re?ected 
in the rate of feeding ink to printing paper. Thus, When the 
ink feeding rate is automatically controlled by measuring the 
color density of prints immediately after adjusting the open 
ing degree of the ink keys, the opening degree of the ink 
keys is further adjusted even though the opening degree is 
proper. 

[0008] The rate of feeding dampening Water to the printing 
plate in?uences the rate of feeding ink to the printing plate. 
Thus, When the ink feeding rate is automatically controlled 
by measuring the color density of prints immediately after 
adjusting the rate of feeding dampening Water to the printing 
plate, the opening degree of the ink keys is further adjusted 
even though the opening degree is proper. 

[0009] An adjustment of the opening degree of the ink 
keys, therefore, is prohibited immediately after start of a 
printing operation, or after an adjustment is made of the ink 
or Water feeding rate, until a predetermined number of sheets 
are printed or until lapse of a ?xed time. 

[0010] HoWever, Where a long time is set for the above 
prohibition, the ink feeding rate cannot be controlled 
quickly. This presents a problem of taking a long time before 
the color density of actual prints settles at a target value. 
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[0011] On the other hand, When the opening degree of the 
ink keys is varied excessively to control the ink feeding rate 
quickly, a gross overshooting Will occur before the color 
density of prints settles at a target value. 

SUMMARY OF THE INVENTION 

[0012] The object of this invention, therefore, is to provide 
an ink feeding method and the ink feeding apparatus for a 
printing machine, for enabling the color density of prints to 
settle at a target value quickly Without causing a gross 
overshooting. 

[0013] The above object is ful?lled, according to this 
invention, by the ink feeding method set out beloW and an 
in feeding apparatus constructed for executing this method. 

[0014] An ink feeding method for a printing machine for 
controlling an ink feeding rate by measuring color density of 
prints, in one aspect of the invention, comprises a color 
density measuring step for measuring color density of prints 
at intervals of time; a color density gradient computing step 
for computing, based on the color density of prints measured 
in the color density measuring step, a color density gradient 
representing a rate of variation in the color density of prints 
occurring With an increase in the number of prints; an 
expected color density computing step for computing, based 
on the color density gradient computed in the color density 
gradient computing step, an expected color density of prints 
occurring after a predetermined number of prints are made; 
and an ink feeding rate controlling step for controlling the 
ink feeding rate based on the expected color density of prints 
computed in the expected color density computing step and 
a target color density of prints. 

[0015] With such ink feeding method and ink feeding 
apparatus for a printing machine, the color density of prints 
is measured at intervals of time for causing the color density 
of prints to attain a target value quickly. Thus, the gross 
overshooting noted hereinbefore may be prevented. 

[0016] Preferably, the ink feeding rate controlling step is 
executed for controlling the ink feeding rate based on a 
difference betWeen the expected color density of prints and 
the target color density of prints. 

[0017] The color density measuring step may be executed 
for measuring the color density of prints at intervals of time 
by an image pickup unit arranged to pick up images of 
printed sheets of paper transported toWard a paper discharge 
position. 
[0018] In another aspect of the invention, an ink feeding 
method comprises a color density measuring step for mea 
suring color density of prints at intervals of time; a variation 
coef?cient computing step for computing a variation coef 
?cient for varying the ink feeding rate, based on the color 
density of prints measured in the color density measuring 
step and a target color density of prints; a color density 
gradient computing step for computing, based on the color 
density of prints measured in the color density measuring 
step, a color density gradient representing a rate of variation 
in the color density of prints occurring With an increase in 
the number of prints; an expected color density computing 
step for computing, based on the color density gradient 
computed in the color density gradient computing step, an 
expected color density of prints occurring after a predeter 
mined number of prints are made; a determining step for 
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determining, based on the color density of prints measured 
in the color density measuring step and the target color 
density of prints, Whether the expected color density of 
prints occurring after the predetermined number of prints are 
made exceeds the target color density of prints; a variation 
coef?cient correcting step for correcting the variation coef 
?cient computed in the variation coef?cient computing step 
When the expected color density of prints is determined in 
the determining step to exceed the target color density of 
prints; and an ink feeding rate controlling step for control 
ling the ink feeding rate based on one of the variation 
coef?cient computed in the variation coef?cient computing 
step and the variation coef?cient corrected in the variation 
coef?cient correcting step. 

[0019] Preferably, the variation coef?cient correcting step 
is executed for correcting the variation coefficient computed 
in the variation coefficient computing step based on a value 
of at least one of the color density gradient computed in the 
color density gradient computing step and a pattern area rate 
of the prints. 

[0020] The color density measuring step may be executed 
for measuring the color density of prints at intervals of time 
by an image pickup unit arranged to pick up images of 
printed sheets of paper transported toWard a paper discharge 
position. 
[0021] In a further aspect of the invention, an ink feeding 
method for a printing machine is provided for controlling an 
ink feeding rate at an initial printing stage by measuring 
color density of prints, the method comprising a color 
density measuring step for measuring color density of prints 
at intervals of time after printing a ?xed number of printing 
sheets Without varying the ink feeding rate after start of a 
printing operation; a color density gradient computing step 
for computing, based on the color density of prints measured 
in the color density measuring step, a color density gradient 
representing a rate of variation in the color density of prints 
occurring With an increase in the number of prints; an 
expected color density computing step for computing, based 
on the color density gradient computed in the color density 
gradient computing step, an expected color density of prints 
occurring after a predetermined number of prints are made; 
and an ink feeding rate controlling step for controlling the 
ink feeding rate based on the expected color density of prints 
computed in the expected color density computing step and 
a target color density of prints. 

[0022] Other features and advantages of the present inven 
tion Will be apparent from the folloWing detailed description 
of the embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] This invention may be embodied in other speci?c 
forms Without departing from the spirit or essential attributes 
thereof and, accordingly, reference should be made to the 
appended claims, rather than to the foregoing speci?cation, 
as indicating the scope of the invention. 

[0024] FIG. 1 is a schematic side vieW of a printing 
machine according to this invention; 

[0025] FIG. 2A is a plan vieW shoWing an arrangement of 
image areas, one for printing in black ink and the other for 
printing in magenta ink, on a printing plate mounted periph 
erally of a ?rst plate cylinder; 
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[0026] FIG. 2B is a plan vieW shoWing an arrangement of 
image areas, one for printing in cyan ink and the other for 
printing in yelloW ink, on a printing plate mounted periph 
erally of a second plate cylinder; 

[0027] FIG. 3 is a schematic side vieW of an ink source; 

[0028] 
[0029] FIG. 5 is a schematic side vieW of a dampening 
Water feeder; 

[0030] FIG. 6 is a schematic side vieW of an image pickup 
station shoWn With chains; 

[0031] FIG. 7 is a block diagram of a principal electrical 
structure of the printing machine; 

FIG. 4 is a plan vieW of the ink source; 

[0032] FIG. 8 is a How chart of prepress and printing 
operations of the printing machine; 

[0033] 
[0034] FIG. 10 is an explanatory vieW of ?rst detecting 
patches and second detecting patches; 

[0035] FIG. 11 is a How chart of an overall ink feeding 
operation in a printing process; 

[0036] FIG. 12 is a How chart of the overall ink feeding 
operation in the printing process; 

[0037] FIG. 13 is a How chart of an initial prediction 
control process; 

[0038] FIG. 14 is an explanatory vieW shoWing variations 
With time of color density of the ?rst detecting patches 
actually printed on printing paper in the initial prediction 
process; 

[0039] 
process; 

[0040] FIG. 16 is an explanatory vieW shoWing color 
density gradients; and 

[0041] FIG. 17 is an explanatory vieW of a look-up table 
storing gradient correction factors. 

FIG. 9 is a How chart of a prepress process; 

FIG. 15 is a How chart of an automatic control 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0042] An embodiment of the invention Will be described 
hereinafter With reference to the draWings. 

[0043] FIG. 1 is a schematic side vieW of a printing 
machine according to the invention. 

[0044] This printing machine records images on blank 
plates mounted on ?rst and second plate cylinders 11 and 12, 
feeds inks to the plates having the images recorded thereon, 
and transfers the inks from the plates through ?rst and 
second blanket cylinders 13 and 14 to printing paper held on 
an impression cylinder 15, thereby printing the images on 
the printing paper. 

[0045] The ?rst plate cylinder 11 is movable betWeen a 
?rst printing position shoWn in a solid line and an image 
recording position shoWn in a tWo-dot chain line in FIG. 1. 
The second plate cylinder 12 is movable betWeen a second 
printing position shoWn in a solid line in FIG. 1 and the 
same image recording position. 




















